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of bedrock and (or) glacial drift, subsequently
transported downslope and mixed by gravity
processes. Incorporates some glacial drift older
than the last major glaciation. Thickness
probably less than 10 m

cu Colluvial deposits derived mostly from unconsoli-
dated surficial deposits (Holocene)=-Chiefly
drift, fine-grained alluvial and lacustrine

™ LRSS oY =R : ‘ _ /81 (Ao Q )P 7 - 3 \ : deposits, and minor organic and eolian deposits.

:uf*wiik }3 y 15“\«‘g  §§% & e {1 Q’: N\ N =4 5 D) owlRE ! {\ \ X N5 »*\* o Late stade Alaskan Formed mostly on steep to moderate slopes adjacent
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~Jo 7T ' ' 13 N PP R\We7 N : \ NN ‘ 7 1s Landslide deposits (Holocene)--All types of
landslide deposits ranging from thin slurry flows
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- la | 11 Last major -~ QUATERNARY
o i o1 o glaciation to very massive block glides. Largest areas of

_____ | Pibstabt - Pleistocene deposits (1) in mountains about 5 km north of :
2730000 e major Summit Lake, (2) near a tributary of Canyon Creek
fod glaciation about 5 km west of Summit Lake, and (3) about 4 km
j o s w e di s southeast of the mouth of Nerelna Creek. Thick-
.j ?ODUPPER PALEOZOIC ness may be as much as 75 m

s SWAMP, POND, AND ORGANIC DEPOSITS (HOLOCENE)--Silty
organic deposits to organic-rich, fine sandy silt
deposits. Grades downward to fine-grained
alluvial deposits, outwash channel deposits, and
outwash valley train deposits. Many deposits too
small to map at this scale. Found sparsely in
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Moraine deposits of early stade Alaskan Glaciation
(Karlstrom, 1964; Péwé, 1975) (Holocene)--Chiefly,
minimally weathered ground and end moraines
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[Map units represent deposits considered to be 1 or more meters

Tl TN thick. Sizes of unconsolidated particles follow scale of consisting of relatively stonmy till. Sparsely larger valleys and lowland areas especially in the
‘\"?{“ Wentworth (1922). Age symbol "Q" omitted from map symbols distributed in a few steep-sided mountain valleys northeastern part of quadrangle. Thickness
'ﬂﬁ; """" because all units (with the exception of unit "b") are of along and near Canyon Creek, northeast of Summit probably less than 5 m
‘ Quaternary age] Lake, and south of the mouth of Hanagita River in CHETASLINA VOLCANIC DEBRIS-FLOW DEPOSITS (YEHLE AND
the southeastern corner of the quadrangle. NICHOLS, 1980) (PLELSTOCENE)=--Volcanic-rich
ALLUVIAL DEPOSITS Thickness probably less than 20 m | diamicton containing different colored, boulder-
fp Flood-plain deposits (Holocene)--Chiefly sandy m Lateral moraine deposits (Pleistocene)--Linear size clasts, some of which are as much as 10 m in
gravel and gravel deposited along present, mostly ridges composed of moderately weathered, maximum dimension; matrix composed chiefly of
low gradient, major- and moderate-size streams and moderately to very stony till. Landforms in silty sand with pebble- and some cobble-size
along some medium-gradient and a few high-gradient places merge with ridges of bedrock, shaped by volcanic rocks, and, locally, materials rich in
minor streams. Includes some low terrace deposits glacial erosion. Present at and below 1025-m montmorillonite clay. Exposed locally in bluffs
as much as a few meters higher than the stream altitude (the approximate maximum height of along Kuskulana River near mouth of Strelna Creek,
level. Largely unvegetated. Present mostly along glacier ice in the Chitina River valley during the and in bluffs along northeast side of Chitina
Chitina, Kuskulana, and Tebay Rivers. Thickness last major glaciation); deposits locally prominent River about 7 km southeast of mouth of Kuskulana
probably less than 20 m southwest of Chitina River, near Summit Lake, and River. Thickness as much as 20 m
at Terrace deposits (Holocene)--Mostly sandy gravel and along Tebay River. Thickness probably less than PRE-QUATERNARY BEDROCK, UNDIVIDED (MIDDLE MESOZOIC TO
gravel deposited by former streams adjacent to 15 m ' UPPER PALEOZOIC)--Includes a variety of rock types
present major streams. Deposits at various levels i ICE-CONTACT DEPOSITS, UNDIFFERENTIATED (PLEISTOCENE)-- principally greenschist, greenstone, granitic
up to many tens of meters higher than the present Mostly gravelly sand, sand, gravel, and some silty rocks, amphibolite, limestone, and various
stream. Distributed chiefly adjacent to Chitina gravel formed into a variety of landforms ranging metasedimentary rocks (Moffit, 1938; Herreid,
River. Thickness probably less than 10 m from small, irregularly shaped hills (kames) to 1970; Beikman and others, 1977)
= as Fine-grained alluvial deposits (Holocene)--Chiefly narrow sinuous ridges (eskers). Scattered near
N @ sand, but ranges from silty sand and organic sand Nerelna Creek, near upper Kuskulana River, north- CONTACT--Approximately located
S = to pebbly sand; locally includes some pond and west of lower Tebay River, and near Summit Lake.
R \= swamp deposits too small to map separately. Thickness probably less than 15 m —-+—++ ABANDONED GLACIAL OUTWASH CHANNEL--Too small to map
S P Deposits form the alluvium of (1) many small, low- OUTWASH DEPOSITS separately at this scale
3 3§ gradient, (2) some medium-gradient streams and (3) 02 Outwash deposits of late stade Alaskan Glaciation
o “ alluvial fans, and form distal edges of some large (Karlstrom, 1964; Péwé, 1975) (Holocene)--Chiefly —+—rrrr+ ESCARPMENT--Prominent within map unit; hachures on
- alluvial fans. In many places deposits overlie pebble graze%land co?ble irave; and S?nd in downslope side
glacial outwash channel deposits. Widespread in remnants of former glacial streams a few meters
northeastern part of quadrangle. Thickness less above and adjacent to present glacier-meltwater RIDGES--Prominent linear ridges (drumlins or fluted
than 5 m streams. Distributed along Canyon Creek and some landforms) within map unit
af Alluvial fan deposits (Holocene)--Mostly gravelly of its tributaries. Thickness less than 10 m
sand and gravgl deposited by steep gradient 01 Outwash deposits of early stade Alaskan Glaciation REFERENCES
streams. In some places distal edges of fan (Karlstrom, 1964, Péwé, 1975) (Holocene)--Chiefly
deposits merge to fine-grained alluvium. Wide- pebble and some cobble gravel in scattered Beikman, H. M., Holloway, C. D., and MacKevett, E. M.,
spread along mountain slopes. Thickness less than remnants of former glacial streams. Distributed Jr., 1977, Generalized geologic map of the eastern
15 m sparsely along some tributaries of Canyon Creek part of southern Alaska: U.S. Geological Survey
LAKE AND RELATED DEPOSITS and Nerelna Creek. Thickness less than 10 m Open-File Report 77-169-B, scale 1:1,000,000.
la Lake deposits (lower Holocene and Pleistocene)-- ou Outwash deposits, undifferentiated (Pleistocene)=-- Herreid, Gordon, 1970, Geology of the Spirit Mountain
Chiefly laminated to massive silt and clay; some Chiefly stratified sandy pebble to cobble nickel-copper prospect and surrounding area:
deposits are pebbly to sandy silt and clay. Near gravel. Locally somewhat finer grained materials, Alaska Division of Mines and Geology, Geologic
center of northern edge of quadrangle deposited in commonly with a cover of organic materials, may Report 40, 19 p.
glacial Lake Atna (Nichols, 1965) which extended predominate near the surface. (Where thicker than Karlstrom, T. N. V., 1964, Quaternary geology of the
many kilometers to the northwest (Nichols and 1 m, these finer materials mapped as fine-grained Kenai Lowland and glacial history of the Cook
Yehle, 1969; Richter and others, 1979; Williams alluvial deposits.) Deposited as valley trains ‘Inlet region, Alaska: U.S. Geological Survey
and Johnson, 1980; Yehle, 1980). In west-central which locally merge to outwash channels. Includes Professional Paper 443, 69 p.
part of quadrangle deposited in local lake at some remnants of somewhat older outwash terraces Moffit, F. H., 1938 [1939], Geology of the Chitina
mouth of Willow Creek, and in area south of outlet several meters higher than the level of most of. Valley and adjacent area, Alaska: U.S. Geological
of Summit Lake also deposited in a local lake. the outwash deposits. Mapped in the northeastern Survey Bulletin 894, 137 p.
Lake Atna-related deposits intertongue with part of the quadrangle, and along Tebay River and Nichols, D. R., 1965, Glacial history of the Copper
lacustrine lag deposits. Thickness less than 5 m lower part of Canyon Creek. Deposits probably River Basin, Alaska [abs.]: International Associ-
11 Lacustrine lag deposits related to glacial Lake Atna less than 20 m in thickness Shlon for Quataralies Rebusech, Tubscharisaal
(loyer Holocene and Pleistocene)--Mostly variably oc Outwash-channel deposits (Pleistocene)=--Chiefly thin Congress, 7th, Boulder, Colorado, 1965, [Proceed-
stony silt to clay; probably includes scattered sandy pebble to cobble gravel or lag gravel in bide, v. 271, Abstticts. 9. 360,
ZIE concentrations of cobbles, boulders and some narrow, mostly bedrock controlled channels Nichols, D. R., and Yehle, L. A., 1969, Engineering
1S lenses of sand. Mantles gently sloping low hills approximately perpendicular to the direction of geologic map of the southeastern Copper River
of mostly ground moraine in lowland areas west of slope or across narrow drainage divides. Where Basin, Alaska: U.S. Geological Survey Miscella-
the longitude of Strelna Creek but mapped only in too small to map, channels shown by line symbol. neous Geologic Investigations Map I-524, scale
broad areas (1) southwest of Chitina River, and Locally overlain by and in many places mapped with 1:125.000.
(2) northwest of the terrain marked by numerous thin fine-grained alluvial, and swamp, pond, or péwé, T. L., 1975, Quaternary geology of Alaska: U.S.
bedrock hills near and southeast of Kuskulana organic deposits. (Where thicker than 1 m, these Geological Survey Professional Paper 835, 145 p.
River. Intertongues and in part probably overlies overlying deposits mapped.) Outwash channels Beokiter, D. N, Seith. B L., Yehde, L. A., and
finer grained lake deposits. Thickness as much as widespread; merge locally with valley trains. Miller, T. P., 1979, Geologic map of the Gulkana
e Thickness less than 5 m A-2 quadrangle, Alaska: U.S. Geological Survey
MORAINE DEPOSITS ROCK GLACIER, COLLUVIAL, AND LANDSLIDE DEPQOSITS Geologic Quadrangle Map GQ-1520, scale 1:63,360.
& ™ Ground-moraine deposits (Pleistocene)--5lightly r Rock glacier deposits (upper Holocene)--Bedrock Wentworth, C. K., 1922, A scale of grade and class
weathereifgiﬁlmia heterzge:eous,iizsorteg, i rubble chiefly of boulder-size fragments formed in terms for clastic sediments: Journal of Geology,
\<ﬁ%§?!\:j\\\"‘\m:~\,; oduiil : \ NW/f "' TR\ %3 ’Nuwé(;” = ;/j g A L (L S == nonstrit ) ? ; :t:ri 0(l§ ::Zes . lea:hawed . many places into arcuate ridges and §w§les'under ve. 30, no. 5, p. 377-392.
S@&}\\;\\ AN, e // / I éJé" ¢ 2V T X “o - : \c “Pha- : PINS SEEY ROUEYR S g P the influence of gravity and interstitial ice. Williams, J. R., and Johnson, K. M., compilers, 1980,
G\ o= N e AR i \ | WA RIS, ks~ } ) . P A S o N uniforsly lioear hilis asd (2) Sowe small plains Some rock glaciers actively moving. Most deposits Map and description of late Tertiary and
‘&$\@\\m‘,\ ;}\";;35ﬁ\ﬂ 7 = &#  /£_g/:‘ iuT;;' 32, (6T AR o m e AN with gently rolling surfaces. Deposits include situated on steep slopes in mountain valleys Quaternary deposits, Valdez quadrangle, Alaska:
\\\\\ L A I S S ) /Vix' y s K:',ﬂtwf (e 2 K e LA WWEsaSN 6795000, somilstra:iii:dbzzzgcﬁnguzsrg;: grg:zir:?gysome southeastkof N;;elﬁa Creek agd in Vic;nitylgg U.S. Geological Survey Open-File Report 80-892-C,
g2 B\ S BN A = - PN a= 7/ ), T Sy B Vs R : Py VARG e e small unmap . 1 Summit Lake. ickness may be as much as m scale 1:250,000.
\\\\\ o NS P ST oY PN N s /ﬂééw/,-;, NN = O 0 P w222 7 N : o widespread except along steep and upper slopes in ro 0ld rock glacier deposits (lower(?) Holocene)--Rock Yehle, L. A., 1980, Preliminary surficial geologic map
21 - Y Z — = NG N\t AN SN S / R aF X <& wi : i mountainous terrain. In northeastern part of laci hiefl 4 | i d tly down- of the Valdez C-l1 quadrangle, Alaska:  U.S
erwwﬁr D). > A\ /. -’ e TR e e v ] 9 s T e @] INTERIOR-GROLOGICAL SMvE Y] WASHINGTON. B C1-1974 S uadrangle these deposits form numerous linear s S A - 4 s O A s v B i f
i 9 1780 000 FEET 2O ! ! 5 RISE R7E " tvaLDEZ Ta-n ! 656000m. 5 R7E RBE  MR34a7 144°00 4 & valley from and in places overrun by younger rock Geological Survey Miscellaneous Field Studies Map
» Base from US. Geological Survey, 1951 P Surficial geology based on airphoto interpretation in 7 hills all apparently shapgd by northwestwarsl— e R it Sraduat in Hountuin MF-1132, scale 1:63,360.
ww Minor revision 1970 g . - 1 : . . g iggg Znn(:l 1199;‘8(2, axxlss;)sr:e;iell;iy rgapginga;ngi alngo60:lr1961 0‘745,\ I:;)\srtteli icga;fu;f;;a g:i;ig:s%::: ;:i};i-ﬁi?:;:; valleys southeast of Nerelna Creek and northeast Yehle, L. A., and Nichols, D. R., 1980, Reconnaissance
PVOQ/ z /,’\f» o g e ; : ' 9 1962, J. L. Moore, 1961, and R. W. Riese, 191, *r deposits older than the last major glaciation, i Summit’Lake. i e b Toiladie :all)) a'mdfiescrlptlon ol Cltlletaslina volcanic':
N 2 /& S W 1 2 3 4 KILOMETERS Supplemental data from J. R. Williams, written 5 notably, deposits on the two rounded mountaintops ct Talus deposits (Holocene)--Rubbly fragmegts of . ebris flow gnew name), southeastern Copper River
i e i e soain ; commun., 1980 bedrock chiefly of cobble and pebble sizes derived basin and adjacent areas, south-central Alaska:
% A : east of Taral Creek in the northwestern part of : : ! 11 Yeald Seads
/E quadrangle. Thickness probably less than 20 m by raplq mechanical weathering and moved downslope U.S. Geological Surv?y Miscellaneous e udies
AREROXIMATE MEAN mn2 Moraine deposits of late stade S ihban () atuh s on by gravity processes. Very common al?ng steep Map MF-1209, scale 1:250,000.
- (Karlstrom, 1964; Péwé, 1975) (Holocene)--Chiefly uppir slopes of mountain valleys. Thickness
PRELIMINARY SURFICIAL GEOLOGIC MAP OF THE VALDEZ B'l QUADRANGLE, ALASKA unweathered end and lateral moraine deposits probably less than 10 m
consisting of glacial till with a high percent of cbu Colluvial deposits, undifferentiated (Holocene and
coarse clasts. Distributed mostly in steep-sided Pleistocene)--Widely distributed heterogeneous
I3y' valleys headed by glaciers in upper part of Canyon depgsits ;onsist;;gfif ea;g?-mat:rial fragmen;s of
Creek, in tributaries of lower part of Canyon various sizes, chiefly pebbles, in a matrix o
Creek, and in valleys radiating from the mountain silt and sand. Includes some organic, solifluc-
Lynn A. Yehle mass northwest of Summit Lake. Thickness probably tion, and eolian deposits. Formed mostly on INTERIOR—GEOLOGICAL SURVEY. RESTON. VIRGINIA—1981

less than 15 m - moderate to steep slopes by mechanical weathering
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